INTRODUCTION
Polyamines are ubiquitous in both prokaryotic and eukaryotic cells and have been shown to facilitate cellular proliferation and differentiation. The biosynthetic enzymes involved in intestinal mucosal polyamine synthesis and the polyamine content of the mucosa show patterns of ontogenic change that can be correlated with those of mucosal disaccharidases in the developing rat (Luk et al, 1980a) . Furthermore, the post-natal increase in mucosal enzymes can be delayed by the administration of difluoromethylornithine (DFMO), an inhibitor of ornithine decarboxylase, the rate limiting enzyme in polyamine biosynthesis (Luk et al, 1980b) .
Biosynthesis of polyamines, particularly spermidine, is markedly enhanced in the mammary gland during pregnancy and lactation (Russel and McVicker, 1972) and they have been detected in the milk of a number of mammalian species (Sanguansermsri et al, 1974; Brosnan and Yu-Wan, 1985) . The aim of the present study was to determine the levels of polyamines in porcine milk during lactation and to describe the ontogenic changes in intestinal tissue polyamine levels in suckling pigs. The results are discussed with regard to the possible role of dietary polyamines in the regulation of intestinal development. 
MATERIALS AND METHODS

Milk
Polyamine analysis
Polyamines were extracted from 5 ml of milk and from the mucosa obtained from 10-cm lengths of small intestine (SI) (1-2 g wet wt) using 20 ml of 10% perchloric acid. Polyamines were determined by the high-performance liquid chromatography (HPLC) procedure of Seiler and Knodgen (1980) using a Phillips analytical gradient system and an Altex Ultrasphere IP column (5 ti CDS). The internal standard used was 1,7-diaminoheptane dihydrochloride.
Small intestine differentiation indices
Ornithine decarboxylase (ODC) activity was determined on homogenates preparated from triplicate 2-cm lengths of intestine from each of the 5 intestinal sites according to the method of Russel and Snyder (1968) . Preparation of mucosal extracts, dilutions and methods for determination of maltase (EC 3.2.1.3) were as described by Kelly et al (1990) . The substrate concentrations and the incubation conditions were as described by Kidder and Manners (1980) . Protein, RNA and DNA were determined using the methods described by Bradford (1976) , Sneider (1957) and Greer etal (1985) .
Statistical analysis
The data obtained from this study was subjected to an analysis of variance using the Genstat package.
RESULTS
Milk polyamines
The concentration of spermidine (gmol/1) remained constant over the first 3 wk of lactation, increased 4-fold by wk 7 and decreased by wk 8 (fig 1) . Putrescine (Dufour et al, 1988; Bardocz et al, 1990) it is plausible that milk polyamines are biologically significant to the developing intestine.
The intestine, like other mammalian tissues and cells, requires polyamines for proliferation and differentiation (Luk et al, 1980b; Pegg, 1986) . This is the first report of intestinal tissue polyamine levels in neonatal pigs and the data are in good agreement with those published for the neonatal rat (Dufour et al, 1988) . Intestinal tissue polyamines originate from several sources including de novo synthesis, translocation from other organs, diet (Bardocz et al, 1990 ) and luminal bacteria (Osbourne and Seidel, 1989 ). In the current study, enhanced tissue polyamine levels are likely to be of endogenous and dietary origin since intestinal microbial populations do not change dramatically during suckling (McAllistair et al, 1979) . Putrescine, unlike the other polyamines, was detected at relatively low levels in = 40-80% of suckling pigs depending on the sampling site of the intestine. This is likely to be partially related to the sensitivity of technique and equipment, but may also be related to the rapid catabolic breakdown and translocation of putrescine to other sites relative to SPD and SPN (Bardocz et al, 1990) . Furthermore, the low levels of both putrescine and ODC in the intestinal tissue might suggest that de novo synthesis is not the main source of polyamines during intestinal maturation, although proof of this would require more acute experimentation. (Kumagai et al, 1989 
